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BASIC-ABSTRACT: 

NOVELTY - A two colour hologram recording-reproducing device records the 
information signals by carrying the signal light where coherent signal light and 
reference light are irradiated to the hologram recording medium which is exposed to 
a first light of a first wavelength of a band of ultraviolet rays or a visible 
light of a short wavelength. The device has a means for irradiating a first light 
to the hologram recording medium, a means for irradiating information light and 
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reference light of a second wavelength longer than the first wavelength, to the 
hologram recording medium, and a gate light means which irradiates a third 
wavelength gate light by activating or inactivating a refractive index diffraction 
grating in response to the presence or absence of the optical interference pattern 
of the signal light and reference light which generates the recording sensitivity 
of the hologram recording medium. 

USE - Used in a two-colour hologram recording-reproducing device. 

ADVANTAGE - Photosensitivity is high. A device is obtained in which data non- 
destructive properties are excellent where signal degradation during reproduction 
is little. 

DESCRIPTION OF DRAWING (S) - Figure 2 shows the two-colour hologram recording- 
reproducing device (drawing contains non-English language text) . 
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EQUIVALENT -ABSTRACTS : 

NOVELTY - A two colour hologram recording-reproducing device records the 
information signals by carrying the signal light where coherent signal light and 
reference light are irradiated to the hologram recording medium which is exposed to 
a first light of a first wavelength of a band of ultraviolet rays or a visible 
light of a short wavelength. The device has a means for irradiating a first light 
to the hologram recording medium, a means for irradiating information light and 
reference light of a second wavelength longer than the first wavelength, to the 
hologram recording medium, and a gate light means which irradiates a third 
wavelength gate light by activating or inactivating^ refractive index diffraction 
grating in response to the presence or absence of the optical interference pattern 
of the signal light and reference light which generates the recording sensitivity 
of the hologram recording medium. 

USE - Used in a two-colour hologram recording-reproducing device. 

ADVANTAGE - Photosensitivity is high. A device is obtained in which data non- 
destructive properties are excellent where signal degradation during reproduction 
is little. 
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DESCRIPTION OF DRAWING (S) - Figure 2 shows the two-colour hologram recording- 



http://westbrs:9000ftin/gate.exe 1/15/05 



•Record Display Form 



Page 3 of 3 



reproducing device (drawing contains non-English language text) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is invention about the optical information record regenerative apparatus using 
holographic memory, and 2 color hologram record regenerative apparatus which performs record which 
does not have signal degradation especially at the time of playback. 
[0002] 

[Description of the Prior Art] Conventionally, the holographic memory system is known as a digital 
recording system adapting the principle of holography. Below, the outline of a holographic memory 
system is explained with reference to drawing 1 . In drawing 1 , an encoder 25 changes the digital data 
which should be recorded on holographic memory 1 as a dot pattern image of light and darkness on a 
flat surface, for example, rearranges it into a 480 bits long and 640 bits wide data array, and generates 
unit page sequence data. This data is sent out to the space phototransducers (SLM: Spatial Light 
Modulator) 15, such as a panel of the TFT-liquid-crystal display (LCD) of a transparency mold. 
[0003] The space phototransducer 15 has a modulation batch 480 pixels long and 640 pixels wide 
[ corresponding to a unit page ], carries out light modulation of the irradiated light beam to the on-off 
signal of a spatial light according to the unit page sequence data from an encoder 25, and leads to a lens 
16, the modulated signal beam, i.e., the signal light, electric - optical conversion according to each 
content of a bit in unit page data be attain, and the signal beam a beam be modulated as signal light of a 
unit page sequence be generate by a space phototransducer 15 answer in more detail the logical value 
" 1 " of the unit page sequence data which be an electrical signal, and pass a signal beam, answer a logical 
value "0", and intercept a signal beam. 

[0004] Incidence of the signal light is carried out to holographic memory 1 through a lens 16. A 
reference beam carries out incidence to holographic memory 1 with beta whenever [ incident angle ] 
from the predetermined datum line which intersects perpendicularly with the optical axis of the beam of 
signal light other than signal light. It interferes in signal light and a reference beam within holographic 
memory 1 , and record of data is performed by memorizing this interference fringe as a refractive index 
grating, i.e., a hologram, in holographic memory 1. Moreover, three-dimension data logging becomes 
possible by changing an angle of incidence beta, carrying out incidence of the reference beam, and 
carrying out include-angle multiplex record of two or more two-dimensional flat-surface data. 
[0005] In reproducing the recorded data from holographic memory 1, it carries out incidence only of the 
reference beam to holographic memory 1 by the same incident angle beta as the time of record towards 
the core of a field that a signal light beam and a reference beam beam cross. That is, unlike the time of 
record, incidence of the signal light is not carried out. Thereby, the diffracted light from the interference 
fringe currently recorded in holographic memory 1 is led to CCD (Charge Coupled Device)20 of a 
photodetector through a lens 19. CCD20 changes the light and darkness of incident light into the 
strength of an electrical signal, and outputs the analog electrical signal which has the level according to 
the brightness of incident light to a decoder 26. A decoder 26 reproduces the data of "1" and "0" which 
correspond this analog signal as compared with predetermined amplitude value (slice level). 
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[0006] In holographic memory, since it records by the two-dimensional flat-surface data sequence as 
mentioned above, include-angle multiplex record can be performed by changing the incident angle beta 
of a reference beam. That is, by changing the incident angle beta of a reference beam, two or more two- 
dimensional flat surfaces which are record units can be specified in holographic memory, consequently 
three-dimensional record becomes possible. 

[0007] Conventionally, in the holographic memory 1 of the rewritable mold using a photorefractive 
effect, the lithium-niobate (LiNb03, omitting LN) single crystal which added Fe is usually used for a 
record ingredient, and the wavelength of 532nm which is the 2nd higher harmonic of Nd: YAG laser is 
used for record light. In the recording method (it is called a conventional-type monochrome recording 
method) of this conventional type, corresponding to the interference fringe formed from the signal light 
which is record light, and a reference beam, an electron is excited by the conductor from the level of 
Fe2+, a trap is eventually carried out to the level of Fe3+ through a photorefractive process, and storage 
is completed in the bright field of an interference fringe. 

[0008] However, when reading a signal from the hologram recorded by doing in this way, there was a 
problem (playback degradation) that playback light will erase a hologram gradually. On the other hand, 
2 color hologram method is in one of the recording methods with little playback degradation, the record 
light (wavelength lambda 1, a reference beam and signal light) in which the description of 2 color 
hologram record forms a hologram at the time of record - in addition, it is in the point which records a 
hologram by irradiating simultaneously another light called gate light (wavelength lambda 2). An 
operation of gate light generates record sensibility in the wavelength (lambda 1) of record light, only 
while gate light is irradiated. Such a property is because a carrier is temporarily formed in the 
comparatively shallow energy level called temporarily [ the irradiated part ] the medium excitation level 
in a crystal by the exposure of gate light. The carrier of this medium excitation level is excited by record 
light (pattern of the spatial light and darkness corresponding to the interference fringe formed of a 
reference beam and signal light), it is eventually accumulated in deep-trap level in the form of shade 
distribution of the carrier corresponding to an interference fringe, and record is completed. This process 
of the second half is a process called a photorefractive effect, and is the same process as a monochrome 
hologram and a principle target, for example, by 2 color hologram recording method Having no addition 
component or Fe Crystal which performed reduction processing to LiNb03 (it is called an abbreviated 
name SLN) of the presentation near the added stoichiometric ratio 0 [ H.Guenther, R.M.Macfarlane, 
Y.Furukawa, ] [ KKitamura;"Two-colorholography ] By in reduced near-stoichiometric lithium 
niobate", Appl.Opt. Vol.37, and pp.761 1-7623 (1998) The life of the carrier in this medium excitation 
level (metastable level) can increase several seconds from a microsecond, and record has become 
possible using the laser with comparatively small power of continuous oscillation. 
[0009] 

[Problem(s) to be Solved by the Invention] Although the record ingredient needed to be returned and PR 
center consistency needed to be enlarged by 2 color hologram recording method (bipolaron polaron 
mechanism), the consistency of Fe3+ (trivalent) decreased by this, and there was a problem to which the 
transparency of the ingredient itself worsens. Moreover, as practical use level, photosensitivity is 
inadequate and development of a hologram recording method with still higher sensibility was called for. 
[0010] Moreover, by 2 color hologram recording method, the carrier with which henceforth was excited 
at the time of read-out when the carrier existed in the level recombines by the life of medium excitation 
level being too long, and writing in reflecting electric field. Consequently, in order to cancel the already 
formed space electric field, there was also a problem of reducing diffraction efficiency remarkably. 
Furthermore, the sensibility to exposure gate light was low, and the width of face of selection of the 
wavelength committed effectively was narrow.. 

[001 1] Then, the object of this invention is to offer 2 color hologram record regenerative apparatus 
which photosensitivity could expand the width of face of selection of the wavelength of exposure gate 
light highly, and was excellent in the un-destroying nature of the data of signal degradation at the time 
of playback which is. 
[0012] 
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[Means for Solving the Problem] To the hologram record medium which exposes 2 color hologram 
record regenerative apparatus of this invention in ultraviolet rays or the 1st light of the 1st wave of the 
band of the light of short wavelength, and discovers optical induction absorption A means to be 2 color 
hologram record regenerative apparatus which records the information signal which is made to carry out 
incidence of a coherent signal light and a coherent reference beam, and signal light bears, and to 
irradiate said 1st light to said hologram record medium, A means to irradiate said signal light of the 2nd 
wave and reference beam longer than the 1st wave to said hologram record medium after the exposure 
of said 1st light, It is characterized by having the gate light means which carries out incidence of the gate 
light of the 3rd wave which is made to generate the record sensibility of said hologram record medium, 
responds to existence of an optical interference pattern or nonexistence of said signal light and a 
reference beam, and activates or deactivates a refractive index grating to said hologram record medium. 
[0013] In the above-mentioned 2 color hologram record regenerative apparatus The lithium-niobate 
(LiNb03) single crystal with which said hologram record medium has the mole fraction of [Li20]/ 
[Li20]+ [Nb 205] in the range of 0.482 to 0.505 including rare earth, And it is characterized by 
consisting of a photorefractive ingredient chosen from the group which consists of a lithium tantalate 
(LiTa03) single crystal which has the mole fraction of [Li20]/([Li20] + [Ta 205]) in the range of 0.482 
to 0.505 including rare earth. 

[0014] In the above-mentioned 2 color hologram record regenerative apparatus, said rare earth is Tb and 
the addition is characterized by being the 1000 weight ppm from the 10 weight ppm. In the above- 
mentioned 2 color hologram record regenerative apparatus, said photorefractive ingredient is 
characterized by including Fe or Mn simultaneously in addition to Tb. In the above-mentioned 2 color 
hologram record regenerative apparatus, said photorefractive ingredient is characterized by the addition 
containing Fe or Mn in the range of the 1 weight ppm to the 500 weight ppm. 

[0015] In the above-mentioned 2 color hologram record regenerative apparatus A means to irradiate said 
signal light and reference beam to said hologram record medium A signal light means to make the 
reference beam means which carries out incidence of the reference beam beam to said hologram record 
medium, and the signal light beam modulated according to image data intersect said reference beam 
beam inside incidence Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. in said hologram record 
medium, and to generate an optical three dimension interference pattern with said reference beam, 
****** - it is characterized by things. 

[0016] In the above-mentioned 2 color hologram record regenerative apparatus, it is characterized by 
including a means to detect the diffracted light from the refractive index grating of the optical 
interference pattern of said hologram record medium generated by the exposure of said reference beam 
beam. 
[0017] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to an 
accompanying drawing. As shown in drawing 2 , in 2 color hologram record regenerative apparatus of 
this example, a record medium 10 is a photorefractive crystal for hologram record media which is 
exposed in ultraviolet rays or the 1st light of the 1st wave of the band of the light of short wavelength, 
and discovers optical induction absorption. This photorefractive crystal is a lithium tantalate (LiTa03) 
single crystal which has the mole fraction of [Li20]/([Li20] + [Ta 205]) in the range of 0.482 to 0.505 
including rare earth, such as a lithium-niobate (LiNb03) single crystal which has the mole fraction of 
[Li20]/[Li20]+ [Nb 205] in the range of 0.482 to 0.505 including rare earth, such as Tb, or Tb. It is 
desirable that the addition of Tb is the 1000 weight ppm from the 10 weight ppm. Furthermore, even if it 
includes Fe or Mn in this photorefractive ingredient simultaneously in addition to Tb, it is desirable that 
** and its addition are the range of the 1 weight ppm to the 500 weight ppm. 
[0018] The gate light exposure section which carries out incidence of the gate light of the 3rd wave 
which the hologram recording device of the conventional type using signal light and a reference beam as 
an equipment configuration of this example is made to generate ultraviolet rays or the UV irradiation 
section of the band of the light of short wavelength, and the record sensibility of a hologram record 
medium, responds to existence of an optical interference pattern or nonexistence of signal light and a 
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reference beam, and activates or deactivates a refractive index grating to a hologram record medium is 
added. The ultraviolet-rays Puri exposure section is included in a body, as shown in drawing 2 , and it 
also has a method of installing the approach of changing and using the single light source by gate light 
and ultraviolet rays through an optical shutter, a filter, etc., and the gate light light source and the 
ultraviolet-rays light source as a separate unit. 

[0019] As the hologram record approach, the so-called Puri exposure is equivalent to the initialization 
process of the record ingredient 10 performed before the exposure of signal light and a reference beam 
like the exposure fault of ultraviolet rays. Therefore, after the Puri exposure which irradiated 
predetermined time amount and ultraviolet radiation and was once initialized is made in the procedure in 
which record playback applied to the hologram record regenerative apparatus of a conventional type 
correspondingly. Since the elimination operation at the time of multiplex record decreases according to 
this invention, unlike record of a conventional type, the eased scheduling design of the scheduling of the 
chart lasting time at the time of multiplex record etc. is attained. 

[0020] As shown in drawing 2 , the Puri exposure / light source 21 with a filter for a gate light exposure 
is used as the 1st wavelength of the band of the light of ultraviolet rays or short wavelength, for 
example, a 313hm ultraviolet laser light source. This light source 21 is the light source which has 
sufficient power for a manifestation, i.e., coloring, for optical induction absorption of a record medium 
10 by that exposure light, as the Puri exposure / light source 21 with a filter for a gate light exposure - 
for example, the Hamamatsu Photonics make - the time of the Puri exposure of the property which 
there are L5662-01 and this shows to drawing 3 - a band pass filter lambda -- it changes to 0= 313nm, 
and the 313nm light of the 1st wave is emitted, it changes to band pass filter lambda2=436nm at the time 
of a gate light exposure, and the 436nm gate light of the 3rd wave is emitted. 

[0021] the light 22 emitted from the Puri exposure / light source 21 with a filter for a gate light exposure 
- the Puri exposure light of the 1st wave - becoming -- shutter 31c - minding -- the whole of a record 
medium 10 - even if few, a hologram record part irradiates. Shutter 3 lc is prepared in order to open and 
close the optical path of the Puri exposure light 22. Closing motion of shutter 31c is driven through 
driver 33c with the signal sent out with the KONTO roller 32. 

[0022] As for the light source 1 1 of the 2nd wave longer than 3 13nm per wave [ the ] for signal light and 
reference beam generation, near infrared ray laser (SDL-TC40 by the SDL company) (oscillation 
wavelength of 850.0nm) etc. may be used. The record laser beam 12 emitted from a laser light source 1 1 
is divided into signal light 12a and reference beam 12b by the beam splitter 13. Signal light 12a and 
reference beam 12b follow a different optical path, and are irradiated by the same location P in a record 
medium 10. the light 22 emitted from the exposure simultaneously the Puri exposure / light source 21 
with a filter for a gate light exposure by the laser light source 1 1 at the time of this hologram record - 
the 436nm gate light of the 3rd wave — becoming - shutter 31c - minding — the whole of a record 
medium 10 -- even if few, a hologram record part irradiates. 

[0023] On the optical path of signal light 12a, shutter 31a, the beam expander 14, LCD 15, and 4f system 
Fourier transformer lens 1 6 are arranged. Shutter 3 la is prepared in order to open and close the optical 
path of signal light 12a. Closing motion of shutter 31a is driven through driver 33a with the signal sent 
out with the KONTO roller 32. The beam expander 14 expands the beam diameter of signal light 12a 
which passed shutter 31a, and it irradiates signal light 12a so that it may become a parallel ray at 
LCD 15. LCD 15 of a space optical modulator displays the dot-matrix signal of light and darkness in 
response to the electric data of the unit page sequence corresponding to a carrier beam two-dimensional 
flat-surface page from an encoder 25. When signal light 12a passes LCD15, light modulation of it is 
carried out and it contains data as a dot-matrix component. Signal light 12a is condensed by 4 moref 
system Fourier transformer lens 16 so that a focus may be connected to the front (laser light source 1 1 
side) or back slightly [ the location P of a record medium 10 ], while carrying out the Fourier transform 
of the dot-matrix component. 

[0024] Signal light 12a and reference beam divided 12b is led to the location P of a record medium 10 
by the beam splitter 13 by mirrors 17 and 18. Shutter 31b is allotted among mirrors 17 and 18, and the 
optical path of reference beam 12b can be opened and closed. Closing motion of shutter 3 lb is driven 
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through driver 33b with the signal sent out with the KONTO roller 32. 

[0025] Furthermore, CCD20 which is the inverse Fourier transform lens 19 and an electric eye is 
arranged in the opposite hand the side in which a laser light source 1 1 carries out incidence a core [ the 
revolving shaft of the cylinder-like record medium 10 ]. The inverse Fourier transform lens 19 is 
arranged near the location P of a record medium 10 in the location which can send a focus to CCD20 by 
making into a parallel ray epilogue and signal light which crosses and reaches 12a. A decoder 26 is 
connected to CCD20. In addition, this indicator will be automatically read by the suitable sensor, and the 
KONTO roller 32 can control vertical movement and a revolution of a record medium* if the indicator 
corresponding to the class of photorefractive crystal is beforehand given to the record medium 10 and it 
is equipped with a record medium 10 on the movable stage 30. 

[0026] In the equipment of this configuration, in the field to which gate light is irradiated in the record 
medium 10, the optical interference pattern of a reference beam and signal light is formed, and 
information record is carried out as change of a refractive index. On the other hand, in informational 
playback, short wave Nagamitsu from signal light 12a, and the Puri exposure / light source for a gate 
light exposure 21 with a filter and the gate light 22 are intercepted with Shutters 31a and 31c, and only 
reference beam 12b is irradiated to a record medium 10. In the opposite hand of the record medium 10 
with which reference beam 12b was irradiated, the interference pattern light reproducing the recorded 
optical interference pattern appears. If this interference pattern light is led to the reverse fourier lens 19 
and the inverse Fourier transform of the optical interference pattern is carried out, a dot pattern signal 
can be acquired. Furthermore, the original data will be reproduced, if it sends to a decoder after 
receiving this dot pattern signal by the electric eye of CCD20 and reconverting to an electric digital data 
signal. 

[0027] The description of this invention is in the point of performing the Puri exposure of the light and 
gate light exposure of ultraviolet rays or short wavelength, using the record ingredient in which optical 
induction absorption (photochromism) is shown. Rare earth, such as Tb (terbium), is added, and with 
LiNb03 (or LiTa03) single crystal near a stoichiometric presentation, when the ultraviolet rays near the 
wavelength of 31 3nm are irradiated, optical, very big induction absorption is shown. This is because a 
carrier is excited from the optical absorption core (donor level) near a load electronic band and a trap is 
carried out to a trapping center (medium level), and the depth of the medium level is calculated as about 
1 .9eV from a conduction band soffit. This carrier by which the trap was carried out is again excited with 
the light of wavelength shorter than 650nm, and has the reversibility which can be returned to the donor 
level of a basis. This description is used, the ultraviolet rays near the wavelength of 313nm are irradiated 
beforehand, and it colors, and a laser beam with a wavelength of about 850nm can be used for the record 
ingredient the carrier was made full [ ingredient ] of medium level, and a hologram can be recorded on 
it. 

[0028] If a record ingredient is irradiated by the pattern of the spatial light and darkness corresponding 
to the interference fringe formed of a reference beam with a wavelength of 850nm and signal light, the 
carrier of medium level will be excited in the irradiated part. It recombines with the acceptor of the level 
near a load electronic band by dark space, the space density distribution of the carrier corresponding to 
an interference fringe is formed eventually, and space electric field produce the excited carrier. Record 
of an interference fringe pattern (hologram) is completed as refractive-index fluctuation in this crystal 
which has the electro-optical effect by this. 

[0029] as the description different as greatly as the former of this invention - (1) - the stoichiometric 
lithium niobate or stoichiometric lithium tantalate beforehand irradiated and colored by ultraviolet rays 
(ultraviolet radiation) is used. 

(2) Once record is completed, record will not be destroyed even if it reads with the light (for example, 
850nm) to write in. 

[0030] According to these descriptions, if this hologram record ingredient and a recording method are 
used, also in one color, hologram record of destructive read will be attained. 

(Example) The mole fraction of [Li20]/([Li20] + [Nb 205]) =[Li20]/([Ta 205] + [Li20]) raised the 
single crystal (Tb-doped SLN) of a stoichiometric presentation of 0.495-0.50 further to the melt 
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presentation of 0.56-0.60 using the duplex crucible single crystal raising equipment of a continuation 
feeding mold. [ which was excellent in optical homogeneity from 100 weight ppm ****** melt in Tb ] 
[0031] When light with a wavelength of 313nm was irradiated at the raised as-grown single crystal, 
remarkable photochromism was shown and the depth of the absorption level (medium level) was 
calculated as near bottom 1.9eV of a conduction band. When a hologram was written in the Tb-doped 
SLN crystal which irradiated the ultraviolet rays near the wavelength of 313nm, and was colored using 
850nm laser, irradiating the 436nm gate light of the 3rd wave, gate light wave length (excitation 
wavelength) was changed and the sensibility Seta2 of a medium and page number M/# were measured, 
as shown in drawing 4 and drawing 5 , high sensibility and a page number were obtained. 
[0032] In addition, the sensibility Seta2 when not irradiating ultraviolet rays as an example of a 
comparison and the experimental data of page number M/# are shown in drawing 6 and drawing 7 . It 
turns out that the engine performance is improving as compared with the above-mentioned example. 
Furthermore, the effect of the existence of an ultraviolet-rays Puri exposure with a wavelength of 313nm 
was investigated. The above-mentioned equipment performed on condition that wavelength ultraviolet- 
rays light power of 3 1 3nm 0. 1 3 W/cm2, wavelength gate light of 436nm 0.074 W/cm2, and record 
power P 9 W/cm2 with a wavelength of 850nm. The existence of an ultraviolet-rays Puri exposure of the 
result is shown in drawing 8 and drawing 9 . It turns out that delay writing is controlled by ultraviolet- 
rays Puri exposure, and diffraction efficiency is improving by it, 

[0033] Furthermore, also when the mole fraction which carried out simultaneous adding of the FelOO 
weight ppm raised the single crystal (Fe, Tb-doped SLN) of a stoichiometric presentation of 0.495-0.50 
like the above-mentioned example in addition to Tb-doped SLN of Tb200 weight ppm addition, 
diffraction efficiency increased and un-destroying nature improved to read-out. In this case, even if it 
added Mn instead of Fe, the same effectiveness was acquired, and the result with what [ suitable ] these 
additions added in the range of the 1 weight ppm to the 500 weight ppm was obtained. 



[Translation done.] 
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